Introduction
The bovine conceptus produces numerous signals during early pregnancy. These include steroids, prostaglandins and proteins (Sauer, 1979; Shemesh et al, 1979; Gadsby et al, 1980; Lewis et al, 1982; Eley et al, 1983; Bartol et al, 1984; Knickerbocker et al, 1986) .
In-vivo studies (Northey & French, 1980; Betteridge et al, 1980; Humblot & Dalla Porta, 1984) have shown that the presence of a conceptus after Day 16 was necessary for maintenance of the corpus luteum (CL) . Evidence that the signal originated from trophoblastic cells was supported by the effect of intrauterine deposition of trophoblastic extracts (Humblot & Dalla Porta, 1984) or vesicles . Helmer et al. (1985) and Knickerbocker et al. (1986) have further shown that the transient antiluteolytic action of the embryo was mediated by protein(s) similar to those previously found in sheep (Martal et al, 1979; Godkin et al, 1982 Godkin et al, , 1984a .
A pregnancy-specific protein (named bovine PSPB) isolated from cow placental membranes (Butler et al, 1982) is secreted by binucleate trophoblastic cells (Reimers et al, 1985) . Development of a radioimmunoassay (RIA) has allowed determination of concentrations of PSPB in cow serum throughout pregnancy and, unlike antiluteolytic protein(s) (Martal et al, 1979; Godkin et al, 1982) , PSPB seems to be secreted continuously throughout gestation with concen¬ trations rising from the beginning to the end of pregnancy . In the cow, pregnancy failure results mainly from embryonic mortality which may or may not result in prolongation of luteal function (Ayalon, 1978; Diskin & Sreenan, 1980; Humblot, 1986) . Plasma progesterone concentration at 22-24 days after insemination (Humblot, 1986) can help to dis¬ tinguish early from late (after Day 16) cases of embryonic mortality, because the former induces no prolongation of progesterone secretion (Humblot & Dalla Porta, 1984) .
The objectives of this study were to determine (1) the change in PSPB concentrations in cow plasma during early pregnancy, (2) the plasma concentrations of PSPB with respect to late embryonic mortality as diagnosed by progesterone concentration and (3) the relationships between plasma concentration of PSPB and progesterone in early pregnancy.
Materials and Methods
Animals and treatments. The 76 cows (1-8 lactations) and 71 heifers (18-24 months old) were of the French Friesian breed and kept in free stable areas. The cows were inseminated at natural oestrus; only those inseminated after 70 days postpartum were selected to avoid interference with PSPB present in the peripheral circulation during the post-partum period Thibier & Saumande (1975) was used to determine progesterone concentration. Antiserum 111/6 (Specific Antisera Ltd, Wilmslow, Cheshire, U.K.) was raised in a goat against progesterone-1 la-succinyl-BSA and was used at a final dilution of 1:12 000. This antiserum displayed < 13% cross-reactivity with 17a-hydroxyprogesterone. Progesterone and 17a-hydroxyprogesterone were separated before RIA by Sephadex LH20 microcolumn chromatography. The accuracy and efficiency of this procedure were satisfac¬ tory as previously reported (Thibier et al, 1973) . The sensitivity of the assay was 005 ng/ml. Inter-and intra-assay coefficients of variation were 6-8% and 5-9% when duplicate estimates were run in the assays (7 assays) for a 1-5 ng/ml (1-47 + 013) reference plasma sample, and 7% and 5-7% respectively when duplicate estimates were run (8 assays) for a 4 ng/ml (4-27 + 0-37) sample of reference plasma.
Validation criteria for the RIA for bovine PSPB have been described by Sasser et al (1986) . Assays were per¬ formed on 200 µ samples of plasma. Rabbit antiserum to bovine PSPB (RGS 381) was used at a final dilution of 1:300000. It has been shown previously that there is minimal cross-reactivity (<005%) in the assay with bovine LH and FSH and no reactivity with other hormones such as prolactin, TSH or GH. Mean sensitivity of the standard curve (standard preparation R-37) was 135 pg per assay tube. Intra-and inter-assay coefficients of variation were 6-8 and 20-4% respectively.
Data analysis. Females were declared non-pregnant when plasma progesterone concentrations were < 1 -5 ng/ml at 24 days after AI. At all stages of pregnancy studied PSPB concentrations were considered significantly different from (Snedecor & Cochran, 1956 ). Multiple comparisons between groups were further studied by the method of Scheffé (Lellouch & Lazar, 1974 The large variation of PSPB concentrations at 30 days in Group 4 reflects the variation in the time of embryo death; only 2 cows had concentrations lower than the limit ofdetection of the assay. After 30 days, concentrations increased in pregnant cows (Group 2) and declined to undetectable levels in Group 4 females (Fig. 1) . In Group 4 only 1 heifer had a detectable concentration of PSPB (i.e. 0-96 ng/ml) at the time of rectal palpation.
Relationship between progesterone and PSPB concentrations infernales in Groups 2 and 4
In pregnant animals (Group 2), correlation coefficients between progesterone and PSPB con¬ centrations were not significantly different from zero ( (1986) . These levels were slightly higher than those observed at earlier stages by Glencross et al (1973) , Lukaszewska & Hansel (1980) , Glencross & Pope (1981) , Roche et al (1985) and Lucy & Stevenson (1986) . This confirms that, after an initial rise during the first 3 weeks of pregnancy, progesterone concentrations remain stable throughout the first third of gestation (Donaldson et al, 1970; Heap et al, 1973) . The fact that, in pregnant animals, no relationship seemed to exist between progesterone concentrations at the beginning of pregnancy and the time of rectal palpation, at 70 days, suggests that after Day 30 progesterone production may be regulated by factors other than those involved in the antiluteolytic mechanism. It is possible that luteotrophic factors such as those described by Hickey & Hansel (1987) or found in allantóte fluid by Hickey et al (1985) influence progesterone production by the CL later during pregnancy. It is confirmed here, by analysis of progesterone concentration on Day 24 and by observed early return to oestrus, that about 60% of pregnancy failures result from non-fertilization or early embryonic death (Ayalon, 1978; Diskin & Sreenan, 1980; Humblot, 1986) before the moment (Day 16) at which the antiluteolytic signal is present (Northey & French, 1980; Humblot & Dalla Porta, 1984) . In most of these early failures (>95%), an elevation of PSPB concentrations was not detect¬ able at or after 24 days. This reflects the lack of major development of trophoblastic tissue and suggests that a few cases of early embryonic death (without any prolongation of CL function) are associated with a very low PSPB production. Moreover, among cows with a delayed luteolysis, the females with detectable PSPB concentrations had, at Day 24, higher progesterone concentrations than did those with undetectable PSPB concentrations. This suggests that the production of the antiluteolytic signal and of PSPB could be related at the beginning of pregnancy. This is consistent with the fact that both PSPB (Reimers et al, 1985) and antiluteolytic protein(s) Heyman et al, 1984) are released by trophoblastic cells.
The fact that no quantitative relationship between progesterone and PSPB concentrations exists in pregnant animals, whatever the stages of pregnancy, indicates that there is no effect of PSPB on progesterone production, or vice versa, under physiological conditions. At 24 days after AI, mean progesterone concentrations in animals expressing late embryonic death were lower than those from pregnant cows. Such a difference has been described in the first 18 days of pregnancy but in relation to early embryonic mortality or fertilization failure (Hansel, 1981 Sasser & Ruder, 1987; Humblot et al 1988) . Moreover, this shows that measurement of both progesterone and PSPB in peripheral plasma can be very useful to study the way in which various factors may chronologically affect embryonic mortality. 
